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(54) FALSE SIGNAL GENERATION APPARATUS 

(57)Abstract: 

PURPOSE: To provide a false signal generation 
apparatus which makes it easy to change a set 
parameter, has flexibility for alteration of a test piece, 
and is able to make simulation in a condition of 
transition. 

CONSTITUTION: A simulator body 11 is provided which 
generates a suspected signal corresponding to 
parameter data (parameter value, parameter change 
pattern, etc.) stored in a built-in memory 14 or memory 
card, so that the parameter data may be programmably 
set and changed by a ten-key equipped EL touch display 
12, or a manual operation box 13. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A false-signal generator comprising: 

A storage parts store which memorizes data about a parameter of a false signal for simulations 
which drives a test piece. 

An input part which setting out of said data memorized by the storage parts store concerned is 
performed, and makes a change, and a false-signal generating part which generates said false 
signal according to this based on said data memorized by said storage parts store, and is 
outputted to said test piece. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the false-signal generator made to generate the 
false signal which drives a test piece, for example on the occasion of the simulation of test 
pieces, such as an engine control unit. 
[0002] 

[Description of the Prior Art]These days, what is called an electronic concentrated engine 
control system (ECCS) that controls a fuel injection control device, an ignition control device, 
an idle rpm control device, etc. by one control unit is developed as an engine control unit, and 
it is actually adopted by some vehicles. This ECCS control unit carries out data processing of 
the input signals, such as each switch and sensors, Control the above-mentioned fuel injection 
control device etc. synthetically, and in the various function check, The method of driving a 
control unit, observing the output signal, and generally, checking a control unit by the false 
signal for simulations outputted from a false-signal generator, is taken. 
[0003]As such a conventional false-signal generator, there is a thing as shown, for example in 
drawing 14 and drawing 15 . Here, the block diagram of the whole simulation system with which 
drawing 14 contains a false-signal generator, and drawing 15 are the outline views of the 
device. 

[0004]This false-signal generator 1 comprises the input part 2 which sets the parameter of the 
false signal corresponding to an engine operation condition, and the false-signal generating 
part 3 which generates the false signal of constant value according to the parameter set by this 
input part 2. The false signal generated in the false-signal generating part 3 is outputted to the 
test piece (for example, ECCS control unit) 4, and drives this. At this time, the control signal 
outputted from the control unit 4 is observed with the waveform observation device (for 
example, oscilloscope) 5, and the control unit 4 is diagnosed. 
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[0005] 

[Problem(s) to be Solved by the lnvention]However, if it is in such a conventional false-signal 
generator, The input part has the structure of choosing the parameter of a false signal 
mechanically and setting it with dials, such as a knob, Since it was related also to this point 
and the false-signal generating part had become the structure where only a fixed and regular 
false signal could not be generated to the set parameter, In addition to change of the preset 
value of a parameter not being easy, there is no flexibility over change of a test piece, and 
there was a problem that automation of the check of the test piece in transient states, such as 
acceleration and deceleration, could not be performed, further. 

[0006]This invention is made in view of the problem of such conventional technology, and is a 
thing. 

While being able to set up the purpose, enabling a free program, it is providing the false-signal 
generator which is made to generate a false signal variable and transitionally and in which it 
deals. 

[0007] 

[Means for Solving the Problem]lt is characterized by this invention for attaining the above- 
mentioned purpose comprising the following. 

A storage parts store which memorizes data about a parameter of a false signal for simulations 
which drives a test piece. 

An input part which setting out of said data memorized by the storage parts store concerned is 
performed, and makes a change. 

A false-signal generating part which generates said false signal according to this based on 
said data memorized by said storage parts store, and is outputted to said test piece. 

[0008] 

[Function]lf it is in this invention constituted in this way, first, by an input part, initial setting of 
the data about the parameter of a false signal, specifically fixed parameter value, and/or a 
parameter change pattern is performed, and this is stored in a storage parts store. If a 
simulation is started, a false-signal generating part will read the parameter value or the 
parameter change pattern memorized by the storage parts store, will generate the false signal 
according to this, and will output it to a test piece. A change of initial setting is made by the 
input part. 
[0009] 

[Example]Hereafter, one example of this invention is described based on a drawing. It is an 
outline view of the false-signal generator with which the block diagram of the whole simulation 
system containing the false-signal generator which drawing 1 requires for one example of this 
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invention, and drawing 2 start the outline view of the example, and the system configuration 
figure of the example and drawing 4 require drawing 3 for other examples of this invention. In 
drawing 1 - 4, the same numerals are given to drawing 14 and drawing 15 , and a common 
portion. 

[0010]The composition is explained about the example first shown in drawing 1 - drawing 3 . As 
shown in drawing 1 and drawing 2 , this false-signal generator 10 as a test piece For example, 
the false signal for the simulations for driving the ECCS control unit 4, The simulator body 1 1 
which specifically generates the output signal of each switch or sensors, The EL 
(electroluminescence) touch display 12 with a ten key which initial setting of the parameter of a 
false signal, i.e., an engine operation condition parameter, is performed, and makes a change, 
It comprises the manual-operation box 13 which changes the engine operation condition 
parameter in a simulation, i.e., false-signal generating.The below-mentioned memory 14 is 
built in in the simulator body 11, and the parameter data set up or changed with the EL touch 
display 12 is memorized. Parameter data can be made to memorize also in the memory card 
15 mentioned later. Parameter data can be set up in the form of a change pattern (parameter 
change pattern) over a fixed value (parameter value) and time, and a simulation in case an 
engine operation condition is in a stationary state or transient state can be made now. And in 
connection with this, there are hand control, automatic, and the three modes of an inspection 
in a simulation, and the simulation of all operation conditions can be performed now by 
selecting these three modes. As shown in drawing 2 , in order to be able to check the vehicle 
speed and the engine speed value in a simulation, the speedometer tachometer 16 is 
connected to the simulator body 1 1 . As for the simulator body 1 1 to the input part, the EL touch 
display 12 and the manual-operation box 13 to the storage parts store is formed for the false- 
signal generating part from the main part internal memory 14 and the memory card 15, 
respectively. 

[0011]The system configuration of this device 10 is as being shown in drawing 3 , The simulator 
body 1 1 has central arithmetic processing section slack CPU 17 which carries out data 
processing of various kinds of signals, This CPU 17 builds in the memory of ROM and RAM 
which is not illustrated, and preserved data etc. are stored in these memories the operation 
program of the device itself, the data processing program which calculates the instructions 
which generate the false signal according to parameter data, and temporarily. The parameter 
data inputted by the EL touch display 12 and the manual-operation box 13 is stored in the 
memory 14 in the input signal operation part 18. The output signal generating part 19 
generates the false signal according to parameter data according to the instructions mainly 
inputted via the A/D converter from CPU17, and outputs this to the ECC control unit 4. The 
meter signal generator 20 and the false sound generating part 21 generate a false sound from 
the loudspeaker which does not drive and illustrate the speedometer tachometer 16 according 
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to the signal inputted via the A/D converter from CPU 17, respectively that the operational 
status in a simulation should be reproduced. The EL touch display 12 with a ten key is 
connected with CPU 17 via the communication processing part 22. Read-out and the writing of 
parameter data the memory card 15 as storages other than main part internal memory 14 is 
remembered to be by the inside by the memory card reader rider 23 are performed. The 
manual-operation box 13 is connected to direct CPU 17. 

[0012]As mentioned above, there are hand control, automatic, and the three modes of an 
inspection in the simulation by this device 10, and in this example, setting out about failure of a 
sensor or switches is also still more possible in each mode. Drawing 5 is a table about the 
conditioning of a device output signal, and the kind of parameter which can be set for every 
operational mode is shown. Tables, such as the range of the device output signal concerning 
[ drawing 6 ] a variable parameter and accuracy, and drawing 7 are the tables of the level of 
the device output signal about a switch parameter. 

[0013]First, if a manual mode is explained, this mode will perform the simulation of a stationary 
state on the basis of the parameter value defined by initial setting, When an operator changes 
a parameter with the volume of the manual-operation box 13, a switch, etc. into a simulation, 
each parameter is the mode in which it is checked how it is related to control. 
[0014]ln this mode, the simulator body 1 1 reads the data (parameter value) memorized 
beforehand as an initial value in the main part internal memory 14 or the memory card 15, and 
generates the false signal according to this. Although a user makes the data set up and 
memorize, it is possible to, make the main part internal memory 14 memorize 24 kinds of 
setups in three kinds and the memory card 15 for example. Setting out and change of an initial 
condition are made with the EL touch display 12 with a ten key. The alteration of condition in a 
simulation is possible even from the manual-operation box 13. 

[0015]Next, if automatic mode is explained, this mode will perform the simulation of transient 
state according to the parameter change pattern memorized in the main part internal memory 
14 or the memory card 15, Various conditions are the modes in which operation of engine 
operation conditions, such as acceleration and deceleration which change simultaneously, is 
checked. 

[0016]ln this mode, the simulator body 1 1 reads the change pattern information memorized 
beforehand in the main part internal memory 14 or the memory card 15, and generates the 
false signal according to this. Although a user also makes the change pattern information set 
up and memorize, it is possible to, make the main part internal memory 14 memorize 16 kinds 
of setups in three kinds and the memory card 15 for example. Setting out and change of a 
change pattern are made with the EL touch display 12 with a ten key, and it is operated, 
checking correlation of a time-axis and a preset value in the graph on a screen. The simulation 
corresponding to a time-axis is performed and the pattern is repeated. In this automatic mode, 
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the setting variation of the parameter change pattern in a simulation cannot be performed. 
[0017]About verification mode, this verification mode is a certain special mode for conditions, 
and automatic mode is the mode in which input different conditions (for example, the 10 
modes, the 1 1 mode, a 60-km/h constant ground run, etc.), change a parameter according to 
this condition, and a simulation is performed. Although it is the same as that of automatic mode 
about a setting method, the number of the setups which make memorize in the memory card 
15 and in which it merely deals in this mode is 15. 

[0018]Finally, failure setting out of sensor switches is explained. Drawing 8 is a table about this 
failure setting out. This setting out chooses arbitrary sensors or switches (ECCS control unit 
input signal) in each mode, sets up failed states, such as sensor failure and a harness open 
circuit, and performs the simulation at the time of such failure. In that case, it is possible it not 
only to be able to to perform setting out of the fault conditions especially in a manual mode at 
the time of initial condition setting out, but to change fault conditions into a simulation. 
[0019]ln an open circuit, reappearance of the various break states of each sensor is possible, 
as failure type voice, when short, reappearance of the short condition of each sensor is 
possible, in being a noise, it can perform setting out of a continuation noise, and generating 
timing can also be set up freely. In the case of a gear-tooth omission, reappearance of a gear- 
tooth omission state of each sensor is possible among characteristic changes, and when it is 
parameter change, setting out of parameter change of each sensor is possible. 
[0020]Next, an operation of this device 10 constituted in this way is explained. An operator 
performs mode select of a stationary state or transient state with the EL touch display 12 first 
in the simulation of the ECCS control unit 4. In this device 10, about a stationary state, it 
becomes a manual mode, and becomes automatic mode or verification mode about the 
transitional mode. And initial setting of the parameter of a false signal is performed in 
accordance with the setting method mentioned above about each selected mode, and the data 
is made to memorize in the main part internal memory 14 or the memory card 15. As 
mentioned above, parameter value fixed in a manual mode is set up, and a parameter change 
pattern is set up in automatic mode or verification mode. 

[0021]lf the simulation after initial-setting completion is started, the simulator body 11 will read 
the parameter data memorized in the main part internal memory 14 and the memory card 15, 
will generate the false signal according to this, and will output this false signal to the ECCS 
control unit 4. In the case of a manual mode, setting parameters can be changed into a 
simulation with the manual-operation box 13, and the false signal according to this change 
value will occur each time. 

[0022]Although the ECCS control unit 4 drives by this false signal, the engine actuator driving 
signal which the ECCS control unit 4 outputs according to this driving condition is observed by 
the waveform observation devices 5, such as an oscilloscope. The check of the ECCS control 
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unit 4 is made by this waveform observation. As reference, an example of the simulation 
screen on the EL touch display 12 in a manual mode, automatic mode, and verification mode 
is shown in drawing 9 - drawing 1 1 , respectively. Drawing 12 is an example of the waveform 
state on the waveform observation device 5 corresponding to drawing 9 , and drawing 13 is an 
example of the waveform state on the waveform observation device 5 corresponding to 
drawing 10 or drawing 1 1 . 

[0023l Drawing 4 is an outline view of the false-signal generator concerning other examples of 
this invention, and this false-signal generator 30 sets the parameter of a false signal, using the 
personal computer 32 with a keyboard as an input part. About points other than this, it is 
compositionally and functionally the same as the 1st example shown in drawing 1 - drawing 3 . 
Therefore, if a simulation is started after the personal computer 32 with a keyboard performs 
setting out of mode select or a parameter, the simulator body 31 will generate the false signal 
according to setting parameters, and will drive the ECCS control unit 4. 
[0024]As mentioned above, form the main part internal memory 14 and the memory card 15, 
and it enables it to set the parameter of a false signal according to this example, enabling a 
free program, Since the simulator bodies 1 1 and 31 were constituted so that a variable and 
transitional false signal might be generated according to the setting parameters and it might 
get, Can change a preset value now easily with the EL touch display 12 with a ten key and the 
manual-operation box 13, or the personal computer 32 with a keyboard, and also. It becomes 
possible to make flexibility over change of a test piece and to correspond to 22 kinds of control 
units, and the check of the test piece in transient states, such as acceleration and deceleration, 
comes made further. 

[0025]Since a parameter can be arbitrarily set within the limits of predetermined according to 
this example, a control unit can be driven now on the conditions which cannot be set up with a 
actual engine, and it can use also for precedence development of a control unit. 
[0026] 

[Effect of the lnvention]As stated above, according to this invention, it becomes possible to 
change setting parameters easily, and also it can respond now also to change of a test piece, 
and the simulation of transient state can be performed further. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram of the whole simulation system containing the false-signal 

generator concerning one example of this invention. 

[Drawing 2] lt is an outline view of the example. 

[Drawing 3] lt is a system configuration figure of the example. 

[Drawing 4]lt is an outline view of the false-signal generator concerning other examples of this 
invention. 

[Drawing 5] lt is a chart about the conditioning of a device output signal. 

[ Drawing 6] lt is a chart showing the contents of the device output signal about the variable 

parameter in drawing 5 . 

[Drawing 7] lt is a chart showing the contents of the device output signal about the switch 
parameter in drawing 5 . 

[Drawing 8] lt is a chart about failure setting out of the sensor switches in drawing 5 . 
[Drawing 9] It is a figure showing an example of the established state at the time of a manual 
mode. 

[Drawing 10] lt is a figure showing an example of the established state at the time of automatic 
mode. 

[Drawing 11] lt is a figure showing an example of the established state at the time of verification 
mode. 

fDrawing 12] lt is a figure showing an example of the test-piece output wave corresponding to 
drawing 9 . 

[ Drawing 13] It is a figure showing an example of the test-piece output wave corresponding to 
drawing 10 or drawing 11 . 

[Drawing 14] lt is a block diagram of the whole simulation system containing the conventional 
false-signal generator. 
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[Drawing 15] lt is an outline view of the device. 
[Description of Notations] 

4 - ECC control unit (test piece) 

5 -- Waveform observation device 

11,31- Simulator body (false-signal generating part) 

12 - EL touch display with a ten key (input part) 

13 - Manual-operation box (input part) 

14 - Main part internal memory (storage parts store) 

15 -- Memory card (storage parts store) 

32 - Personal computer with a keyboard (input part) 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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IThis document has been translated by computer. So the translation may not reflect the 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 



http://www4.ipdl.inpit.go^ 9/10/2008 



JP,05-2881 15,A [DRAWINGS] 



Page 2 of 8 



<6 




4 



[Drawing 12] 
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[Drawing 9] 
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[Drawing 1 5] 
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